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STUDIES ON SENSORY DEPRIVATION I 
PRELIMINARY STUDIES 
PART 2 EFFECTS OF SENSORY DEPRIVATION UPON 
PERCEPTUAL AND MOTOR FUNCTIONS 
by 
Yasuhiro Nag at s u k a (:Et~lti,,l) and Kin ya Maruyama (:::tulJ/ffzi'i1<:) 
(Tohoku University) (Fukushima Medical College) 
It has been ascertained experimentally and reported that deprivation or 
reduction of sensory stimulation prevented the central nervous system and 
peripheral effectors from functioning normally and adjustably to the environ-
ment, so that the controlled behaviors of the organism could not be achieved. 
In the present paper are presented the results of the experiments chiefly 
concerned with perceptual functions and motor reaction functions. This time 
our experiments were limited to those that could be given quickly and easily for 
the following reason. That is, as Doane et al.0) stated, the test of perception 
is compelled to be performed in a short time since the major effects seem to 
wear off in an hour or two. 
The tests assigned were as follows : 
( 1) The test of two-point discrimination, 
( 2) The experiment of apparent movement, 
( 3) Speed Anticipation Reaction Test, 
( 4) Motokawa's method of electric flicker. 
General Procedure 
All tests were administered to both experimental and control subjects. The 
experimental subjects were given the tests before and after the S. D. * of 48 hours, 
and the control subjects were given at almost the same intervals. The control 
subjects did not, of course, experience the isolation. 
The number of subjects in each test was as shown in Table 1. 
Table 1. Number of Ss in each test. 
------~1 S's Number Exp. G. Control G. 
Two-point I 9 9 
Apparent Movement I 9 9 
Speed Anticipation (A)I 7 0 
Speed Anticipation (BJ[ 6 0 
Electric Flicker I 8 3 
* On the detailed account about the procedure of S. D. (Sensory Deprivation), see the 
preceding paper (Part 1) by Kitamura, S. in this Falia. 
6 Yasuhiro Na ga tsu ka and Kinya Maruyama 
The Ss were all undergraduate and postgraduate students at Tohoku Univers-
ity. 
Specific procedures and results of each test are given in the following 
respectively: 
( 1) Two-point discrimination test. 
Procedure: S who lay on his back was asked to stretch his left arm parallel 
to his trunk and to keep his back of the hand upside. The measurement of two 
point limen was done on the center of the back of hand, in the same direction of 
the two points of aesthesiometer with that of stretch of arm. The apparatus used 
for two-point limen was the Ebbinghaus' method of aesthesiometer. Ascending 
and descneding limens were each measured four times. 
Results : The results obtained from the experiment on 9 subjects in each group 
are presented in Fig.l. As can be seen in the graphic presentation, two-point 
limen was found much lower than that of of the control group immediately 
after the S.D. 
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Fig. 1. Result of two-point discrimination test. In the figure, black rectangles refer 
to values obteined before S. D. and white ones to those obtained after S. D. 
The mean values are shown in Table 2. The difference between the values 
Table 2. Mean values in two-point limen. 
Experimental Group Control Group 
Pre-S. D. Post-S. D. Rate Pre-S. D. Post-S. D. I Rate 
18.2mm 13.3mm -26.9% 17.1mm 18.3mm I +7.0% 
obtained before and after the isolation was statistically significant (t0 =7.17, 
df=l6, P<.01). 
( 2) Apparent Movement experiment. 
Pro edure:Two round stimulus lights (5mm in diameter), in which neon bulbs 
were enclosed, were presented horizontally at intervals of 50 ms. in a dark 
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room. The same duration of time was assigned for both presentation time and 
rest pause. In this experiment the right hand stimulus light was moved to that 
of the left hand. The largest distance between the two stimulus lights covered 
about 10° of visual angle, the distance of observation being 3. 5m. After 10 
minutes of dark adaptation, subject made trials, while the subject was seated 
erect on the seat. 
The threshold, which meant the value when the /3 movement was reported, 
was measured five or six times and the averai;;e was taken. Only descending 
series experiments were carried out. 
This apparent movement test was carried out about one hour after the isolation. 
Results: The results are summarized in Fig.2. As is clear from this schema, 
after the S.D. the threshold of apparent movement was heightened in comparison 
with almost consistent values in the control experimmt. It is obvious that the 
difference between the threshold before and after the S. D. was statistically 
significant (t0 =4.14, df = 16, P<. 01). Table 3 shows the mean values in 
apparent movement test. 
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Fig. 2. Result of apparent movement test. 
Table 3. Mean values in apparent movement test. 
Experimental Group Control Group 
Pre-S. D. Post-S. D. / Rate 
-----
Pre-S. D. I Post-S. D. I Rate 
28.6 19.0 -28.2 mm mml % 23.4mml 24.4mml +4.3 % 
( 3) Speed Anticipation Reaction Test. 
Procedure: A small round light patch which glides at a constant speed from 
right to left in the visual field goes behind a black wall in a short time. Suppos-
ing that the gliding light patch will pass behind the black wall at a constant 
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speed, subject presses a key the moment he thinks the patch just come out from 
behind the wall. There are two kinds of the objective time intervals that the 
light patch takes to pass behind the wall, which are called "anticipation time." 
In the condition (A), the interval was 2080ms. and in the condition (B) 1040ms. 
In the latter, the width of the black wall was 1/2 of the former. 
The speed anticipation test is mainly concerned with the measurements of the 
following 3 mental characteristics: 
( 1) accurateness in the estimation of speed, 
( 2) smoothness in the coordination between cognition and motor reaction, 
( 3) strength of the inhibition from being fretful and apt to hasten to the 
motor reaction. 
Results: Fig.3 represents the result obtained in the (A) condition and Fig.4 
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Fig. 3. Result of speed anticipation 
test ( condition (A)). 
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Fig. 4. Result of speed anticipation 
test ( condition (B)). 
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the result in the (B) condition. In both of the conditions the anticipation time 
increased. The difference between the anticipation time obtained before and 
after the isolation was shown to be statistically significant ((A): t 0 =2. 71, df =12, 
P<. 01; (B): t 0 =3.04, df=lO, P<.Ol). The present experiment involved no 
control measurement, because it was already found that the repetitions of 
assignment did not result in the change of anticipation time. <2> 
Table 4. Mean value in speed anticipation test. 
(A) 
(B) 
Pre-S. D. 
2226 
ms 
ms 
988 
Experimental G. 
Post-S. D. 
2839 
ms 
ms 
1134 
( 4) Motokawa's method of electric flicker. 
Rate 
+27.6% 
% 
+14.8 
Procedure: The apparatus used for measuring electric flicker values was the 
one elaborated by Motokawa. The stimulating electrodes were placed at the 
outer corners of the eyes of a subject, and the eyes were stimulated with rectan-
gular pulses of 20 cycles per second. The stimulating voltage was increased from 
zero at a constant rate of 80 m V per second to determine the threshold for the 
appearane of flicker, S1, and then the threshold for the disappearance of flicker, 
S2, which were both gained by lowering the voltage from a sufficiently high level 
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Fig. 5. Result of electric flicker. 
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at the same rate as above. The value of electric flicker is represented by the 
difference of both sorts of threshold, S1 -S2 • Such values were measured 5 times 
in succession, and averaged. 
Results: The results are shown in Fig. 5. As can be seen in this figure, after 
the isolaion (even about 1.5 hours after S.D.), the value of electric flicker 
increased remarkably. The difference between the two groups was statistically 
significant (t 0 =4.43, df =9, P<.01). 
Table 5. Mean value in electric flicker. 
Experimenta Group I Control Group 
Pre-S.D. [ Post-S.D. / Rate Pre-S.D. / Post-S.D. [ 
20. 2µA I 27. 5µA I +36. 1% I 20. gµA I 17. 5µA I 
Discussion 
Rate 
-16-. 2% -
In order to investigate the effects of S.D. upon the behavior, the four 
experiments were assigned to experimental and control subjects : ( 1 ) Two-
point discrimination test ( 2) Apparent movemellt test ( 3) Speed 
anticipation reaction test ( 4) Motokawa's method of electric flicker. 
The first two experiments were chiefly concerned with the perceptual 
functions. The third one was chiefly concerned with the coordination of perceptual 
and motor reaction functions. The last was the indicator for the measurement 
of fatigue and the changes in the functions of autonomic nervous system. 
As stated above, in all of these tests, there appeared distinct changes of 
value; after the isolation with only few exceptions. 
( 1) On the deccement of two-point limen. 
Most of the experimental subjects showed a lowered two-point limen after 
the isolation. The control subjects showed little changes. Thus, it can be seen 
that S.D. has not only a uniform effect upon two-point limen, but also produces 
an increase in somaesthetic sensitivity. This result is in line with the findings 
by Doane et al., who found the two-point limen to be signficantly lowerd after 
48 and 72 hours of S.D. The same tendency to increase in skin sensitivity in 
the S.D. was reported by Vernon et al. C3) He found a significant lowering 
of thresholds for electrically induced pain after 4 days of S.D. At present it is 
difficult to explain the mechanism by which the two point liem is decreased 
by isolation, but it may be possible to interpret in terms of the action of the 
reticular formation of the brain stem, as McGill and LindsleyC4) discussed. 
The incseased sensitivity in the two-point limen seems to be contradictory, 
when we considered it as a reaction by the organism whose control functions 
were reduced to the sub-normal level. That is, it was expected that the decreased 
sensitivity should have resulted, as had been found elsewhere in the case of 
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fatigue. Paradoxically saying, however, this tendency is to be interpreted as 
normal from the standpoint of "adjustment of the organism to his environ-
ment." The organism in the sub-normal level of functioning will not be able 
to adjust itself well to its environment without heightened sensitivity, at least, 
of the primitive functions to its environment. 
Further it may be considered that the decrement of the two-point limen is 
a reflection of so-called "stimulus hunger" caused by S.D. and is that of 
heightened degree of dependence of the organism, whose regulating functions 
were lowered, upon the outer stimulus. In other words, it is the result of ego's 
inability to organize the outer stimulus. 
( 2) On the increment of apparent movement threshold. 
Apparent movemenet was assigned to the subjects in order to investigate 
whether or not and how perceptual organization processes changed. In the 
previous experiment, the writer found that the apparent movement threshold 
increased significantly according to sevreal kinds of bodily conditions, chiefly 
under the condition of lying down for about 30 minutes. Then the writer<5•6) 
interpreted the result in terms of decrement of "tonus", as suggested by 
Werner et al <7,3, 9>, and considered that the abilities to organize the two 
separate stimulus lights into one optimal "fl" movement were reduced. The 
same can be concluded also from the findings reported here. It is considered 
that the optimal level of perceptual organization was disintegrated by isolation, 
especially by the accompanying decrement of "tonus." 
It is to be noted here from the results of the two tests that the functions 
of organizafion are not equally disintegrated or disturbed, but some functions 
are disturbed and others are promoted. It may be higher or differentiated 
functions that are disturbed and may be lower or more primitive functions 
that are promoted or sensitized. 
( 3 ) On the increment of speed anticipation reaction time. 
It is not clear whether the increased anticipation time in S. D. is due to 
the changes in the perceptual level or in the motor reaction level. But it may 
safely be said that the increment is ascribed to the disturbed coordination 
between perceptual and motor reaction functions owing to the reduction of 
control functions by S.D. The same was observed in the previous experiments 
which investigated the effects of alcohol upon Speed Anticipation Reaction Test. 
( 4) On the increment of the value of electric flicker. 
Toratani and Umetsu et al.(lo,H)report that an increase of the value of 
electric flicker occurs under various unfavourable conditions such as insufficient 
oxygen supply, menstruation, Roentgen ray irradiation, bleeding, fatigue after 
physical and mental efforts, etc. and that the increase is an indication of a subnormal 
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state of the subjects. 
This may also be evidenced by the present investigation. As stated before, 
the value of electric flicker in the present experiment increased remarkably after 
the isolation. This may be ascribed to such unfavourable conditions as mentioned 
above. The S.D. situation is thought to be an unfavourable condition which is 
accompanied by subnormal state of the organism. That is, in isolated subjects 
sleep less, eat least, and his bodily movement is considerably restricted. 
Accordingly, the organism may show alarm reactions related to the hypothalamus-
pituitary-adrenocortical systems. 
Summary 
In order to demonstrate some behavioral changes in Sensory Deprivation, 
several experiments which were chiefly concerned with perceptual functions and 
perceptual and motor coordination functions were carried out. The tests were ( 1) 
Two-point discrimination test, ( 2) Apparent movement experiment, ( 3) Speed 
Anticipation Reaction Test and ( 4) Motokawa's method of electlic flicker. 
There appeared definite changes in these tests as follows : ( 1) Lowered two-
point limen, ( 2) Inhibited apparent movement, ( 3) Increased anticipation time and 
( 4) Increased value of electric flicker. From the results of the former two tests, 
the writer concluded that the functions of organization are not equally disintegrated 
or disturbed, but some functions are disturbed and others are promoted, and 
that it may be higher or differentiated functions that are disturbed, and may be 
lower or more primitive functions that are promoted or sensitized. The results of 
the third test suggest that there emerged the disturbance of coordination between 
perceptual and motor functions owing to the reduction of control functions by S. 
findings of the last test is thought to be an indicator of a subnormal state of the 
subjects. 
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Zusammenfassung 
Der Einfluss von sinnlicher Entziehung auf verschiedene psychische Funktionen 
wurde mittelst der Prüfungen ( 1) der Unterschieldsschwelle zweier Druckreize (2) 
der Scheinbewegung, ( 3) des Geschwindigkeitsanschlags und ( 4) des elektrischen 
Flimmers (nach Motokawa) untersucht. Die Ergebnisse lassen sich kurz folgender-
massen zussammenfassen: Bei der Prüfung der Raumschwelle in obiger Situation, 
war die erniedrige Schwelle erkennbar. Die Scheinbewegung wurde unterdrückt. 
Bei der Prüfung des Geschwindigkeitsanschlags zeigte sich eine längere Reaktionszeit 
und der letzten Prüfung wurde der Flimmerswert vermehrt. 
